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ATMOSPHERIC POLLUTANT TREATMENT STRUCTURE 

BACKGROUND OF THE INVENTION 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] The present application claims priority under 35 USC 119 to Japanese 
Patent Application No. 2002-312143 filed on October 28, 2002 the entire contents 
thereof are hereby incorporated by reference. 

Field of the Invention 
[0002] The present invention relates to an atmospheric pollutant treatment 
structure enabling treatment of pollutants contained in atmospheric air during the 
operation of a vehicle. 

Description of Background Art 
[0003] A vehicle mounted with a water-cooled engine is known, in which a 
catalyst for treating pollutants contained in atmospheric air is coated on a radiator 
thereof as disclosed in Japanese PCT Patent No. Hei 10-512805 
[0004] However, when the conventional pollutant treatment structure 
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mentioned above is applied to a motorcycle or a similar vehicle, a surface of the 
radiator will have a better chance of being contaminated with water or mud as the 
vehicle operates. There is then a stronger likelihood that pollutant treatment 
effects by the catalyst will be degraded. 

SUMMARY AND OBJECTS OF THE INVENTION 
[0005] In view of the foregoing, it is the object of the present invention to 
provide an atmospheric pollutant treatment structure allowing the atmospheric 
pollutants to be effectively treated at all times. 

[0006] To achieve the foregoing object, the present invention provides a 
catalyst layer for treating atmospheric pollutants that is formed on a surface of a 
cooling fin for air cooling provided at least in a cylinder portion of an engine 
mounted in the vehicle. 

[0007] In accordance with an arrangement of the present invention, the cooling 
fin is formed so as to relatively enlarge an area of contact with air for an improved 
cooling effect and the catalyst layer is formed on this enlarged surface of the 
cooling fin. Therefore, even with a vehicle mounted with an air-cooled engine 
and thus having no radiator, the atmospheric pollutants can be effectively treated. 
In addition, there is little likelihood that the surface of the cooling fin will be 
contaminated with water or mud, thus offering outstanding treatment effects at all 
times. 

[0008] An arrangement of the present invention provides part of an engine 
body including a cylinder portion that is covered with a shroud that forms a 
cooling air passage in a space defined by the engine body. The catalyst layer is 
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formed on either an outer surface of a fan fixed to a crankshaft and disposed inside 
the cooling air passage or an inner surface of the shroud. This arrangement 
allows air that flows through the cooling air passage of a forced-air-cooled engine 
to be effectively in contact with an even wider area of the catalyst layer. As a 
result, it is possible to treat atmospheric pollutants even more effectively. 
[0009] An arrangement of the present invention provides an air flow passage 
that is formed on a vehicle body cover of the vehicle. The arrangement further 
includes a catalyst layer for treating atmospheric pollutants that is formed on an 
inner surface of the vehicle body cover, facing the air flow passage. 
[00010] According to the arrangement of the present invention, the catalyst 
layer can be disposed on a relatively wide area by making effective use of a dead 
space inside the vehicle body cover without changing the appearance of the 
vehicle body cover. This makes it possible to treat atmospheric pollutants 
effectively. In addition, there is little likelihood that the inner surface of the 
vehicle body cover will be contaminated with water or mud. This allows a good 
effect to be produced from the treatment at all times. 

[00011] An arrangement of the present invention provides a catalyst layer for 
treating atmospheric pollutants that is disposed in an air cleaner mounted on the 
vehicle, in such a manner that the catalyst layer is in contact with air flowing 
through the air cleaner. 

[00012] According to the arrangement of the present invention, the catalyst 
layer is forced into contact with the air flow by disposing the catalyst layer inside 
the air cleaner through which atmospheric air is drawn in. This allows the 
atmospheric pollutants to be effectively treated. In addition, there is little 
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likelihood that the inside of the air cleaner will be contaminated with water or mud. 
This allows a good effect to be produced from the treatment at all times. 
[00013] An arrangement of the present invention provides an air flow passage 
that is formed inside a transmission case that covers a belt type continuously 
variable transmission provided across an engine and a driving wheel mounted in 
the vehicle. The arrangement further includes a catalyst layer for treating 
atmospheric pollutants that is provided in the transmission case so as to face the 
air flow passage. 

[00014] In accordance with the arrangement of the present invention, the 
catalyst layer may be disposed to cover a relatively wide area inside the 
transmission case formed relatively widely for covering the belt type continuously 
variable transmission. This makes for effective treatment of the atmospheric 
pollutants. In addition, there is little likelihood that the inside of the transmission 
case will be contaminated with water or mud. This allows for a good effect to be 
produced from the treatment at all times. 

[00015] In addition, in the arrangement of the present invention the pollutants 
are ozone. Through this arrangement, it is possible to effectively treat ozone 
contained in the atmosphere and convert it to oxygen. 

[00016] Further scope of applicability of the present invention will become 
apparent from the detailed description given hereinafter. However, it should be 
understood that the detailed description and specific examples, while indicating 
preferred embodiments of the invention, are given by way of illustration only, 
since various changes and modifications within the spirit and scope of the 
invention will become apparent to those skilled in the art from this detailed 
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description. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[00017] The present invention will become more fully understood from the 
detailed description given hereinbelow and the accompanying drawings which are 
given by way of illustration only, and thus are not limitative of the present 
invention, and wherein: 

[00018] FIG. 1 is a side elevational view showing a scooter type motorcycle 
according to one preferred embodiment of the present invention; 
[00019] FIG. 2 is a cross sectional view showing a forced- air-cooled engine 
taken along a line 2-2 of FIG 1 ; 

[00020] FIG 3 is an enlarged cross sectional view showing a front surface of a 
cooling fin; 

[00021] FIG 4 is a fragmentary enlarged perspective view showing the cooling 
fin; 

[00022] FIG 5 is a perspective view showing a lower portion cover member 
forming part of a shroud; 

[00023] FIG 6 is an exploded perspective view showing a front cover; 

[00024] FIG 7 is a fragmentary cutaway plan view showing an air cleaner and 

an intake pipe; 

[00025] FIG 8 is a fragmentary enlarged perspective view showing a cooling fin 
as embodied in another embodiment of the present invention corresponding to the 
cooling fin shown in FIG 4; and 

[00026] FIG 9 is a fragmentary enlarged perspective view showing a cooling fin 



6 



0505-1250P 



as embodied in still another embodiment of the present invention corresponding to 
the cooling fin shown in FIG 4. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[00027] A preferred embodiment of the present invention will be explained with 
reference to the accompanying drawings. 

[00028] Referring to FIG 1, a body frame of the scooter type motorcycle 
supports a front fork 14 on a front end portion thereof so as to allow the front fork 
14 to be steered. A front wheel WF is axially supported on a lower end portion 
of the front fork 14. 

[00029] The body frame is covered with a body cover 12 made of a synthetic 
resin. The body cover 12 is composed of a front cover 15, a leg shield 16, a step 
floor 17, and a rear cover 18. The front cover 15 covers part of the front fork 14 
and a front portion of the body frame. The leg shield 16 is continuously provided 
to each of both sides of the front cover 15. The step floor 17 is continuously 
provided to a lower end of the leg shields 16. The rear cover 18 covers a rear 
portion of the body frame. A tandem type driver/passenger seat 19 is disposed on 
the rear cover 18. 

[00030] A front portion of a power unit P, which axially supports a rear wheel 
WR as a driving wheel on a rear end portion thereof and drives the rear wheel WR, 
is suspended vertically oscillatably. 

[00031] The power unit P may include a forced-air-cooled engine E and a 
transmission gear M. The transmission gear M includes a belt type continuously 
variable transmission B (see FIG 2) and transmits power from the engine E to the 
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rear wheel WR through a gearshift. A transmission case 24 accommodating the 
transmission gear M is disposed on a left side sideways the rear wheel WR. The 
rear wheel WR is axially supported on a rear portion of the transmission case 24. 
[00032] Referring to Fig. 2, an engine main body 25 of the forced-air-cooled 
engine E is provided with a crankcase 26, a cylinder portion 27 connected in a 
forwardly inclined position to a front end of the crankcase 26, and a cylinder head 

28 connected to a front end of the cylinder portion 27. 

[00033] A crankshaft 29 having an axis extending in a crosswise direction is 
rotatably supported by the crankcase 26. A piston 31, slidably fitted into a 
cylinder bore 30 provided in the cylinder portion 27, is connected to the crankshaft 

29 by way of a connecting rod 32 and a crankpin 33. Further, an ignition plug 34 
is mounted on, and a valve mechanism 35 is disposed in, the cylinder head 28. A 
head cover 36 for covering the valve mechanism 35 is connected to a front end of 
the cylinder head 28. 

[00034] A pair of case half bodies 37, 38 include a left-hand half and a right- 
hand half divided by a vertical plane defining an axis of the cylinder bore 30. 
The crankcase 26 is composed of the case half bodies 37, 38 connected to each 
other. A stator 40 is secured to a support cylinder 39 integrally provided in a 
protruding condition on one case half body 37. A rotor 41 making up a generator 
42 in cooperation with the stator 40 is secured to one end portion of the crankshaft 
29. In addition, a fan 43 is secured to this end portion of the crankshaft 29 by 
way of the rotor 4 1 . 

[00035] The cylinder portion 27 and the cylinder head 28, both forming part of 
the engine main body 25, are covered with a shroud 45. Air for forced air 
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cooling discharged from the fan 43 flows through a cooling air passage 46 formed 
between the engine main body 25 and the shroud 45. To enable efficient cooling 
by means of the cooling air flowing through the cooling air passage 46, a plurality 
of cooling fins 27a, 28a are provided in a protruding condition on an outer surface 
of at least the cylinder portion 27, or the cylinder portion 27 and the cylinder head 
28 in accordance with the embodiment, in the engine main body 25. 
[00036] The shroud 45 is formed with a synthetic resin. The shroud 45 is 
provided with a pair of upper portion and lower portion cover members 47, 48 
connected to each other so as to cover in cooperation with each other the cylinder 
portion 27 and the cylinder head 28. A fan cover 49 is provided for covering the 
case half body 37 of the crankcase 26 and is connected to the upper and lower 
portion cover members 47, 48. 

[00037] The fan cover 49 is connected to the case half body 37 so as to cover 
the fan 43. A suction cylinder 51, in which a suction port 50 for drawing air in 
for the fan 43 from outside is formed and is provided in such a manner that the 
suction cylinder 51 corresponds to the fan 43 outwardly of the fan 43. The 
suction port 50 is provided with a louver 52. 

[00038] The rear wheel WR is connected to the other end portion of the 
crankshaft 29 protruding from the other case half body 38 in the crankcase 26 by 
way of the transmission gear M including the belt type continuously variable 
transmission B. 

[00039] Referring back to FIG. 1, an air cleaner 53 is disposed upwardly from 
the transmission gear M. The air cleaner 53 is connected to the cylinder head 28 
of the engine E through an intake pipe 54 and a carburetor 55. 
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[00040] In the forced-air-cooled engine E of the scooter type motorcycle as 
described in the foregoing, the cooling fins 27a, 28a for air cooling are provided 
on at least the cylinder portion 27, or the cylinder portion 27 and the cylinder head 
28 in accordance with this embodiment. A catalyst layer 58 for treating ozone as 
a pollutant in the atmospheric air is formed on a surface of the cooling fins 27a, 
28a as shown in Fig. 3. Further, since the air flowing over the surface of the 
cooling fins 27a, 28a contains dust, a dust trap layer 59 is formed in such a manner 
that the dust trap layer 59 covers the catalyst layer 58 to prevent the dust from 
directly contacting the catalyst layer 58. 

[00041] As a catalyst that forms the catalyst layer 58, one that processes ozone 
in the air to convert the ozone to oxygen, for example, a manganese compound 
containing an oxide, such as Mn 2 0 3 and Mn0 2 , may preferably be used. 
[00042] A plurality of protrusions 60 are integrally formed with the cooling fins 
27a, 28a as shown in FIG. 4. The protrusions 60 produce turbulence in the air 
flowing near the cooling fins 27a, 28a, thereby enhancing an effect of treatment 
using the catalyst layer 58. 

[00043] The cylinder portion 27 and the cylinder head 28 forming part of the 
engine main body 25 are covered with the shroud 45 that forms in a space formed 
with the cylinder portion 27 and the cylinder head 28 for the cooling air passage 
46. The catalyst layer 58 is formed on at least either an outer surface of the fan 
43 disposed in the cooling air passage 46 or an inner surface of the shroud 45. 
The catalyst layer 58 is covered with the dust trap layer 59 as shown in FIG 3. 
[00044] If, in this case, the catalyst layer 58 is formed on the inner surface of 
the shroud 45, the following arrangements may be made. Specifically, a plurality 



10 



0505-1250P 



of ribs 61 running along the flow of air flowing through the cooling air passage 46 
are provided in a protruding condition on an inner surface of the lower portion 
cover member 48 that forms part of the shroud 45 as shown in FIG 5. Similarly, 
a plurality of ribs 62 running along the flow of air flowing through the cooling air 
passage 46 are provided in a protruding condition on an inner surface of the upper 
portion cover member 49 that forms another part of the shroud 45 as shown in FIG. 
2. These arrangements help increase the area of the catalyst layer 58 in contact 
with air, thus enhancing the treatment effects offered by the catalyst layer 58 
without affecting a cooling performance offered by the engine E. 
[00045] Referring to FIG 6, the front cover 15 of the body cover 12 is 
composed of an upper portion cover half body 63 having a substantially U-shaped 
cross section opening downwardly and a lower portion cover half body 64 having 
a substantially U-shaped cross section opening upwardly. These two half bodies 
63, 64 are connected together so as to form therebetween an air flow passage 65. 
There is formed at a front end portion of the upper portion cover half body 63 an 
inflow port 66 for allowing air into the air flow passage 65. Outlet ports 67 are 
provided for allowing the air to exit from the air flow passage 65 on both sides in a 
rear portion of the upper portion cover half body 63. 

[00046] The catalyst layer 58 of the construction as shown in FIG. 3 is formed 
on an inner surface of the front cover 15. More specifically, on an inner surface of 
the upper portion cover half body 63 and on the lower portion cover half body 64. 
In addition, a plurality of ribs 68, 68 are provided on the inner surface of the lower 
portion cover half body 64 in a protruding fashion in such a manner that the ribs 
run along the flow of air flowing through the air flow passage 65. These 
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arrangements help increase the area of the catalyst layer 58 in contact with air, 
thus enhancing the treatment effects offered by the catalyst layer 58. 
[00047] A filter not shown may be filled in the inflow port 66. This eliminates 
the possibility of air containing dust from entering the air flow passage 65. This, 
in turn, eliminates the need of the dust trap layer 59 shown in FIG. 3, contributing 
to a reduced cost in ozone treatment. 

[00048] Referring to FIG. 7, an interior of the air cleaner 53 is divided into an 
unpurified air chamber 69 and a purified air chamber 70 by a filter element 71. 
The intake pipe 54 is connected to the air cleaner 53 so as to communicate with 
the purified air chamber 70. A connection cylinder portion 53a communicating 
with the intake pipe 54 is provided inside the purified air chamber 70 in the air 
cleaner 53. A catalytic carrier member 72 of a honeycomb shape is housed and 
secured in the connection cylinder portion 53a. The catalyst layer 58 is formed 
on a surface of the catalytic carrier member 72. Since the air flowing through the 
catalytic carrier member 72 has been purified by the filter element 71, there is no 
need of covering the catalyst layer 58 with the dust trap layer 59. This 
contributes to an even further reduced cost in ozone treatment. 
[00049] Furthermore, referring to FIG. 2, the belt type continuously variable 
transmission B is mounted on an end portion of the crankshaft 29 and provided 
with a drive pulley 76 around which an endless V belt 75 is wound. The drive 
pulley 76 is composed of three components. These components are specifically: 
a fixed pulley half body 77 secured to the crankshaft 29; a movable pulley half 
body 78 slidably supported by the crankshaft 29 to be brought into proximity to, or 
away from, the fixed pulley half body 77; and, a centrifugal mechanism 79 



12 



0505-1250P 



exerting a force to push the movable pulley half body 78 toward the fixed pulley 
half body 77 in accordance with the increase in the rotational speed of the 
crankshaft 29. 

[00050] A fan 80 is integrally formed with the fixed pulley half body 77. 
There is formed inside the transmission case 24 an air flow passage 81 for 
allowing air produced by the fan 80 rotating with the crankshaft 29 to pass 
therethrough. An air entrance pipe 82 for drawing air into the air flow passage 
81 is provided at a front portion of the transmission case 24. Further, an air exit 
pipe 83 for exhausting air from the air flow passage 81 is provided in a rear 
portion of the transmission case 24. 

[00051] The catalyst layer 58 is formed on the inner surface of the transmission 
case 24 so as to face the air flow passage 81. A filter not shown may be filled to 
the air entrance pipe 82. This eliminates the possibility of air containing dust 
entering the air flow passage 81. This, in turn, eliminates the need of the dust 
trap layer 59 shown in FIG. 3, achieving an even further reduced cost in ozone 
treatment. 

[00052] The operation of this embodiment will be explained. The scooter type 
motorcycle is mounted with the engine E having the cooling fins 27a for air 
cooling, provided on at least the cylinder portion 27. According to this 
embodiment, the engine E having the cooling fins 27a, 28a for air cooling 
provided on the cylinder portion 27 and the cylinder head 28 is mounted in the 
scooter type motorcycle. The catalyst layer 58 for treating pollutants contained 
in the atmosphere is formed on each of the surfaces of the cooling fins 27a, 28a. 
[00053] The cooling fins 27a, 28a are formed in such a manner that the fins 
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offer a relatively large contact area with air in order to enhance a cooling effect. 
The catalyst layer 58 is formed on the surface of these cooling fins 27a, 28a. The 
ozone as an atmospheric pollutant can therefore be effectively treated even with 
the scooter type motorcycle that has no radiators for its air-cooled engine E. 
Moreover, there is little likelihood that the surface of the cooling fins 27a, 28a will 
be contaminated with water or mud, allowing the motorcycle to offer outstanding 
treatment effects at all times. 

[00054] Part of the engine main body 25 is covered with the shroud 45 that 
forms the cooling air passage 46 with the engine main body 25. The catalyst 
layer 58 is formed on at least either the outer surface of the fan 43 fixed to the 
crankshaft 29 and disposed inside the cooling air passage 46 or the inner surface of 
the shroud 45. It is therefore possible to make the air flowing through the 
cooling air passage 46 of the forced-air-cooled engine E effectively in contact with 
an even wider area of the catalyst layer 58. This results in the ozone in the 
atmosphere being treated even more effectively. 

[00055] The air flow passage 65 is formed in the front cover 15 of the body 
cover 12 and the catalyst layer 58 is formed on the inner surface of the front cover 
15 so as to face the air flow passage 65. It is therefore possible to effectively 
treat atmospheric pollutants by making effective use of a dead space inside the 
body cover 12 and arranging the catalyst layer 58 to cover a relatively wide area, 
without changing the appearance of the body cover 12. In addition, there is little 
likelihood that the inner surface of the body cover 12 will be contaminated with 
water or mud. This leads to an outstanding treatment effect offered at all times. 
[00056] The catalyst layer 58 is disposed so as to be exposed to air flow in the 
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purified air chamber 70 of the air cleaner 53. This arrangement of the catalyst 
layer 58 disposed in the air cleaner 53 that draws in atmospheric air forces the 
catalyst layer 58 into contact with the air flow, thus allowing the atmospheric 
pollutants to be effectively treated. In addition, there is little likelihood that the 
inside of the air cleaner 53 will be contaminated with water or mud. This leads 
to an outstanding treatment effect offered at all times. 

[00057] An air flow passage 81 is also formed in the transmission case 24 that 
covers the belt type continuously variable transmission B across the area from the 
engine E to the rear wheel WR. The catalyst layer 58 is provided in the 
transmission case 24 so as to face the air flow passage 81. The catalyst layer 58 
can therefore be disposed to cover a relatively wide area inside the transmission 
case 24 formed relatively widely so as to cover the belt type continuously variable 
transmission B. The catalyst layer 58 is thus allowed to effectively treat 
atmospheric pollutants. There is also little likelihood that the inside of the 
transmission case 24 will be contaminated with water or mud. An outstanding 
treatment effect can therefore be achieved at all times. 

[00058] As another preferred embodiment according to the present invention, a 
plurality of cutouts 73 may be provided in the cooling fins 27a, 28a as shown in 
FIG. 8. As still another preferred embodiment according to the present invention, 
a plurality of through holes 74 may be provided in the cooling fins 27a, 28a as 
shown in FIG. 9. In either embodiment, turbulence can be produced in the flow 
of air flowing near the cooling fins 27a, 28a, which enhances the treatment effects 
provided by the catalyst layer 58 formed on the cooling fins 27a, 28a. 
[00059] An air flow passage having an air inflow port and an air outlet port at a 
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front and rear thereof may be formed inside the step floor 17 and inside the rear 
cover 18 in the body cover 12 and the catalyst layer 58 is formed on the inner 
surfaces of the step floor 17 and the rear cover 1 8. 

[00060] It will be understood that the foregoing description has been made on 
the specific embodiments of the present invention and that the invention is not 
limited thereto, but numerous changes in the details of construction may be 
resorted to without departing from the spirit and the scope of the invention as 
claimed. 

[00061] In accordance with the arrangement of the present invention, 
atmospheric pollutants can be effectively treated even with a vehicle having no 
radiators and including an engine that is of an air-cooled type because there is little 
likelihood that the surface of the cooling fins will be contaminated with water or 
mud. Outstanding treatment effects can thus be achieved at all times. 
[00062] In accordance with the arrangement of the present invention, since the 
air flowing through the cooling air passage of the forced-air-cooled engine can be 
effectively made into contact with an even wider area of the catalyst layer, 
atmospheric pollutants can be treated even more effectively. 

[00063] In accordance with the arrangement of the present invention, it is 
possible to effectively treat atmospheric pollutants by making effective use of a 
dead space inside the body cover and arranging the catalyst layer to cover a 
relatively wide area, without changing the appearance of the body cover. In 
addition, there is little likelihood that the inner surface of the body cover will be 
contaminated with water or mud. This leads to an outstanding treatment effect 
offered at all times. 
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[00064] In accordance with the arrangement of the present invention, the 
arrangement, in which the catalyst layer is disposed in the air cleaner that draws in 
atmospheric air, forces the catalyst layer into contact with the air flow, thus 
allowing the atmospheric pollutants to be effectively treated. In addition, there is 
little likelihood that the inside of the air cleaner will be contaminated with water or 
mud. This leads to an outstanding treatment effect offered at all times. 
[00065] In accordance with the arrangement of the present invention, the 
catalyst layer is disposed to cover a relatively wide area inside the transmission 
case formed relatively widely so as to cover the belt type continuously variable 
transmission. The catalyst layer is thus allowed to effectively treat atmospheric 
pollutants. There is also little likelihood that the inside of the transmission case 
will be contaminated with water or mud. An outstanding treatment effect can 
therefore be achieved at all times. 

[00066] In accordance with the arrangement of the present invention, ozone 
contained in the atmosphere can be effectively treated and converted to oxygen. 
[00067] The invention being thus described, it will be obvious that the same 
may be varied in many ways. Such variations are not to be regarded as a 
departure from the spirit and scope of the invention, and all such modifications as 
would be obvious to one skilled in the art are intended to be included within the 
scope of the following claims. 



